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De9criptcon 

Held of the Invention 

This tnventton r&iatet» to doi matrix printers In general and to print heed suspenston or carrier systems 
^ for such printers in particular, 9nd to drive mechan^smd for oscUlating the print head carrier or suspension 
systems therein. 

Pffor art 

A wide variety of dot metrix print mechanisms are known, of course. Thofie employing a shuttla 
principle in which print heads are affixed to a movable carrier are commonolace, but those in which thA 
print heeds and the carrier nriove together as a single pl6ce are reiativety few. Only U.S. Patent 4,127,334 fd 
presently known to the applicant for tliis tatter type of design. 

This patent uiiilzes e generally E-shaped pair of fiexit>le spring elements to support a rigid frame on 
which are mounted one or more print heads for reciprocation alon^j a prini Ifne. The E^^haped spring 

'5 elements ere known to provide a lin^r tr^sietion when the top end bottom legs of the S'Ohapod springe 
ere anchored to framework and the center jeg is flexed hacic and forth. Two sets of such 8-ehep^ spnngs 
are empfoyed in this known patent, with one sat of springs at each and of a neneral printing retfion and witti 
the prim head framework being affixed to tho center legs of the E-shaped springs. This obsicuras the 
printing since the iir>o of prfnt produood Ts in a lower vertical position than the top of the springs. This 

M patent oiso Inoludet; an off-t;«nter cranic reciproosting driving means operating as an ordinary connecting 
rod and crank mechanism. Tliis mechanism intt oduces forces which are not irt Um desired line of travei and 
hence iniroduces unwanted vibratfona !n a direction perpendicular to the deelred printing line. Also, such a 
mechanism cannot Impart i» rrn<»ar velodry ro the print head framework and, therefore, makes the control of 
the printing operation much more complex. In addition, this patent enriploys command sprYngs butit up 

27 from several pieces requiring mechanical affixation in an tnterconnootion witli the other elements such as 
the prfm head mounting fran)ewot1< and requlrae additional fram^ eloments for n^ouming and springs 
themaeJvBs. The complex aissembly of multiple pieces Is eubject to requiring periodic Bdjustmem, may 
Involve additional manulbcturfng and malntenAnce expense, end may also produce a higher degree of 
unreltabilfty due to the numerous perts and concomitant potential areas for mechanical failure. 

30 

Obiects of the invention 

In view of the foregoing difficufties with the known prior an:, it Is an object of this Invertdon to provide 
an improved reciprocating shuttling printer of reduced cost and complexity. 

An additional okq'ect of tho present invenlion te to provide impruved r^cfprocable driving means to 
SB provfdq a pure If near velocity in tRre^ eKfol alignment with the motion of the shuttle framework along the 
printing ITn9- 

Stili a further object of this invention is to provide a compact, low cost primer of nfiodular form that can 
be added in replication to a given terminal or printing application where one or more printing stations may 
be required for the same machine. 

Summary 

The dot printer according to the invention comprises 
an elongated printing element support member, 

one or more dot printing elements mounted on said support member orthogonally thereto, 
a platen arranged adjacent to and parallel with said ^support member, 

a suspension spring and frame elomcnt ossentially connposed of two Identical parallel E«shaped plate 
spring elements having each a style and three legs, said tujppurt rnemtier being rigidty mounted t>otween 
the free ends of the first (upper) pair of legs, the frOe ends of the cooond (control) pair of legs being 
connected to e frame piece which is rigidly affixed to the frame of said printer, said support member and 

^ the free ends of the third Oower) pair of legs beln<i connected together through a connector bar. and said 
styles of both £-shaped element being connected together through braced, and 

drFve means causing a linear speed reciprocation movement of satd printing element support momber 
in a UirecUon parailsl to said platen, without orthogonal or off-axis forces. 

According to a specific ospect of the invention, tlie various pert of the suspension spring and fram<» 

55 element and the printing element support membsr are molded as one piece plastic element. 

According to another aspect of the Invention the drive means comprise a fhcad fmid magnet and a coil 
suspended in the field of the magnet and moving thereto upon appticatron of stoctrical current to the coil, 
and Riectmnic control means connected to said coil to modify the current in said coll in terms of its 
displacement, and to move this coll with a Unear speed between both ends of its displacement. 

^ According to another aspect of tlie Invention the drive irn^aiis comprise a untformly rotating motor, a 
meshed pair of non circular gears, ono of which being coupled to the motor, the other one being cot/pled to 
the driving shaft of a crank and rod type mechanism, the geometrical configuration of said non circular 
gears being such that said driving shaft is rotated at an irregular angular velocity which, when transmitted 
to said crank and rod type mechanism cause, the free end of said rod to move at a substantially linear 

55 velocity. 
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TJie invention will now be do&orit^ed wiih iieyarcl to pr&ferrod omt»oclimor«5? ahowincj the best modes 
contemplated for utflfzing the Invention 09 shown in tha accompanying drawings as follows. 

Biiaf descriptfon of the drawings 
s Rnure 1 flluGtrates s pictorial view of the one-piece moid«d ptoeiic print head euspenslpn, conopound 

cantilovdr fipnng and head mounting frame element. 

RQure 2 illustrgtQs an exploded schematic view of the major components for the pnntor utiHzfng the 
one-piece molded suspension and spring assembly of the present invention as well as the voice oo\t driver 
assembly of the present invention and othor elements at the proforred embodiment. 
fo PIguro 3 iilustrotos a schematic cross^sectionBl view taken toward the edge of the paper in a printer 
constructed according to the general s^^eme shown in l=lgure Z. 

f^igure A illustretec the 6mittor output, velocity df th^ print head t^nd dlre^ri^r) af rrevel for several half 
cycles of operation. 

Figure 5 Illustrates tho air moving function of the vanes of the rear of the E-sprIng assamhilos whfch are 
fff Integrally molded with tlie devico shown in Figure ^, 

Figure 6 illustrates an electrfcal flow chart and schemstic diagram for the control and feccttiack of the 
voice coll linear dr>ver mechanism shown In Figure 2» 

Rgure 7 Illustrator tho detail of the voice n^l winding employed in the preferred embodiment 
2^ Figure 8 Is a forco and displacement chart tor operation of the mechanism shown In Hgure 2 over a 
coinpJole cyclu or .utfcilltaUun fiuin. left to right and bacX. 

Figure 9 Is a force and disptacemDnt chert for the forces to be generated by the drive means to drive tho 
carrier aese'nbty as shown In Figure 2. 

Figure 10 Illustrates an alternsHve reciprocating drive mechanism utilizing noncirculor gears to provide 
an irregular angular velocity and provide abrupt transitions in dinactlon with a smooth and linear velocity 
profile intermediate the transitions- 

Figure 1 1 is a comparison of the velocity output prof He developed by a mechanism depicted in Figure 7 
as contrasted with normat circular gearing output results. 

Figures 12 qnd 13 aohemallcatty illustrate the nomenclature and meaaur(»ment conventions adopted 
for describing the noncircular gear set values In connection with Appendix TaMe I. 

Detailed specification 

Th^ print head suspension framework and mounting system which Is depicted tn Figure 1 is an 
Integrally molded single plooe of plastic The design was originated to obtain the lowest possible parts cosL . 
It requires, due to the flexing of the E-ohopod cantilever spring members, a relatively low tensile modulus in : 
order to keep the spring rate ae low as possible since the spring loads will be reflected os loads on tho 
moving voice coit driver system. However, creep modulus of the selected matenal must be sufficisnUy high 
so as to minimlTte cold flow problems. A number of materials were surveyed and parts were modeled. The 
most effective material Is a polysulfone having a creep modulus of 22^750 kg/cm^ at S**C and 2$0 kg/cm^ 
load, a tensile modulus of 24760 kg/cnr* end a speciric gravKy of Other suitable materials are a 
polyester and copotymers of engineering structural polymer. In general, the desired materiats must have 
1.1 to 1.4 specfflo gravity* 23800 kg/cm' minimum tensile modulus and a creep modulus of 22400 kg/cm^ 
minimum at BO^'C and 106 kg/cm^ toad. 

Turning to Rgure 1« the one-piece molded print element shuttle suspension and frame memlber 1 Is 
seen to comprise two relatively E-shaped cantitever spring elements at the ends 2 and 3 respectively. 

The mnlded E-ahaped spring members ars made such that each member 2 and 3 has firsts second and 
third legs numbered 1 1, 12 and 13, respectively. Legs 12 are mada twice the width of legs 11 and 13 «o that 
the spring rate of the outer leaves 11 and 13 exactly equals that of tt>e center leaf 12. The outor ends 
forming the bar or stile of the E-shape on each of the spring suspetisfon memt>ers 2 and 3 connected 

so together through braces IQe and I0b» the styles and the braces being lormed tugeUier in a common piece 
10. As will be soon later, when the suspension elements of the motdad spring a^ombly are operated in 
f)B>cure» the end pleo^ 10 can ba utilized to provide a fanning and cooling action for electronic components 
necessary for the operation of the printer. 

Print head carrier frame 7 and aiigncng memtwr 8 are Integrally molded witi> the spring suspension 

SB system. A connector bar 6 connecting the upper framework elements 7 and 8 to the lov^ framework 
elements 4 and 6 assures that elements 4« 6* 7 and 8 will move together In reciprocation. Framework 
element 5 1« nut visible on the figure because it connects both legs of element 4 and is hidden behind 
connector bcir 6« The osoilictory drive means applicc reciprocating forces along the lines EE in Rgure> 1. This 
means will bs described in gresatiir rietatl below. 

&> Elements 7 and 8 are shown with alignment holes for accepting wire matrix print heads. It is equally 
advantageous to employ »nk jet dot printers, thermo electric printers, and the like. The holes shown in 
members 7 and 8 are therefore only indicative of the relative position of a plumlity of dot forming heads 
which may bo carried by memtiers 7 and 8. 

The frame piece 9 la integrally molded with the E-spring elemonta and is affixed to the contor legs 12 of 
each E-shaped spring end piece 2 and 3» respectively. Frame piece 9 Is affixed to rigfri framework tn tho 
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printing machine mechanism not shown, Thus the center logs 12 aro rigidly anchored by the snacnment 
fram« mBmbfird 9 to a mechanteal ground. 

The element & may Hqvq attached to \t an optical apertu red grid strip to serve as a timing emitter of the 
. wall known ^rt normally employod lr> wire matrix or dot natrpc printers to give epproprlste timing pulses 
a for uee In electronic control eystem for synchronUIng the firing of the dot matrix solenolde or the like xo 
construct th<i do«lred characters. 

Turning to Figure 2, the overall major oomponent of a preferred emtiodiment of a dot matrix printer 
mechantsm utilizing the Integrally rrKilded spring framework suspctiskin and carrier assembly 1 are shown. 
A linear voice coil actuator 14 having a movable armature or coH 16 end a driving htilkhead 1 6 as utilized Jn 
to the preferred embodiment are alao shown together with other elements In the preferred design. A roller 
member not shown in Figure 2 is atflxed to the bottom of the frame member S or 4 to Interact with the cam 
member 17 aC«£rth enUofo^illeilotydti oKe.Thls i^ction rocks the cam member I7rn a cloclcwj9e or counter 
dockwiao diroction depending upon the direction of motion of rnember 4* A oneway dutch 18 torqued by 
csm 17 provides a unidirectional rotary motion oiitpi.it on shaft 1ft for th« purpose of Incrementing a paper 
1$ feed roller 20 and driving a ribbon drive spindle 21. 

An Individual print element 22 is shown poeittoned cosxiatly in line with a set of the apertures in the 
frame member 7 and 8. It being understood that one or more such print heads 22 may be employed and 
that they may bo of any of a variety of types. An emtner aperture grid 23 containing numerous apertures or 
idota 24 may be affix^fd to inii^nibQr 4 or 5 for oscillation t>ack and forth with the canler and suspension. Tti» 
SO emitter grrd 23 msiy between the typical photo source and eoneor mounting block 25. This block 
contains a light emitting dio^le ^nd e photo eensor on opposite fud^G nf a esiot thmiigh which the em»tti^r 
grid 23 reclprooato? in a well known fashion. 

A fixed f^aton 26 is shown positioned adjacent the printing area where the print head 22 will ba 
reciprocated. Paper fsod roll 20 can, through a normal friction feeding engagement with a p^r supply 2, 
25 cause the paper to increment by one dot height. It Is neceseary to fiaed the paper supply ot the end of each 
reciprocating stroke of the carrier to begin printing a new dot. This done by moans of uom mombcf 17, 
one way clutch Id, etc. 

Turning to PIgure 3. a schematic cross section of the major slemonts depicted for the assembly In 
Figure 2 la fliustrated. As may be seen, the feed roll 20 Is depicted as roll pair 20A and 20B which frictionsHy 

9o grip and drive the paper 27, Ths cantllover suspension assembly T is ngid^y affixed by the fram^ pieces 9 
Qtlached to the center ^eg 12 of each oi the E-shaped spring members. The molded framework 7 and 8 are 
shown together in a jiiere sdieiTuitic fepie»ei)iaUoM. Tlio priiU heads 22 would be coplauarly anaiiged with 
respect to the printing line on platen 26 ce IndTooted» An overoJI oover wHiph may incorporate a plaettc 
tearing knife or guide l>ar 28 Cs also shown. 

9(r Turning to Flgvre 4, a timing diagram for a preferred embodiment of the printer as schematically 
illustrated In Figures 2 end 3 Is shown. 

in Rgure 4 line A illustratos a velocity chart versus tlme^ An initial "act up'' time botweon point A and 
point C during which the one-piece molded carrier and prim head assennbly Is accelerated from t) to 
inillimelere per second velouly Is ahuwn. This Ume pexiod may arbitrary, but typically requires 

4o approximately 20 mlinseconds. Prom point C to point D on line A« one full cycle of printing consisting of a 
loft to right and a right to left printrng Stroke is indiceted. The elapsed time of 111 mNliseConds iH) is 
arbitrery and of course longer print lines or greater or lower speeds might be employed The desired 
printing strolce covers approximately 1fii6 mllHmeters which Is sufBcIent to encornpass 10 dot matrix 
oharecters of 6 dots of primary width each- As shown by section C in Figure 4. a brief period st the end of 
each prfntlng stroke left to right or dght to left Is allowed for paper feeding time^ approximately 13.6 
milliseconds aa shown. The left to right and right to lef^ print strokea ere indicated in sections F and 
respectively, and are truncated to show only a few of the 50 emitter pulses on line B which would be 
desired. Between the times lat)elsd and Tgo^ these emitter pulses would be produced by the aperture 
emitter 23 shown In Figure 2. Each emitter pulse has a total duration I which corresponds to a distance of 

so approximately .339 miinmeters of lateral travel. Wire firing for wire matrix print heeds can be easily timed 
to the rising or falling edge of such pulses produced by an emitter. 

Turning to figure 5, a plan view of a portion of the Integrally molded spring and suspension means 1 1s 
chown. Only the Icavco of the E shaped spring mombors 1 1, 12 and 13 and tho connecting end piecc^t 10 ore 
indicAtAd. The rest pnsUlinn Is Identified position A in wliich only the top moRt leaf 11 of the E-flhaped 

S5 member is visible. On e printing stroke to the right (to position 8 for element 1 01 the center leaf 1 2 becomes 
exposed as leaves 1 1 and 13 flex to the left (equivalent to the print head carrier 7. 8 moving toward the right 
in Rgure 1 and 2). in the opposite direction of travel from the rest position A« printing is also accomplished. 
The left is indicated by tho position of element 10 indicated by a latter C This back and forth motion of the 
leaves 1 1, 13 and the commori connector members 10 produces a slgniflcam a!r flow shown generally by 

SO the arrows in Figure 6 which may be directed or channeled to impinge upon a drcuHboard 29 carr/ing 
eiectranlc component 30 schematically shown as resistances. Aa la well known in the printer field, 
electronic circuit boards 29 lypicelly require small cooling fans or other ifource of air flow to provide 
adequate cooling and stable operation of sensitive electronic components. By adding a fan ehaped fiap 10 
as the common connector illustrated In Figures 1 and 2, etc., the integrally molded spring and suspension 

05 carrier usaenibly alsu wrve» as a fan to provide Uiis Cooling iluw uf air. 

4 
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The linear voice coil driving assembly 14< 15 and t6 Indicatod^ in FiQure 2 can bo driven elsctronfcally 
using power drive amplifiere eimUar to those employsd in thd audio or high tfdBlity industry. Tho specific 
drive cofls ard mounted in the armaturQ 15 and are supplied with current l>y The crrcuit shown schofnattcally 
in Ngure 6. An additional winding Is supplied in the arnmiuii» 16 to piovide a bacl( eleotromotfve forco 
d (£MF) pick up si^Odl providing feedbnck for the control of tho proctec volooity and position of tho armature 
16. The oirouUry of ^{gure 6 schsmatlcaily shows tho oveniM drivi^ And feedback control technique. 

Sepsrare windings 31 and 32 are schematicafiy illustrated and wilt be described further with respect to 
specific figure deplct/ng them later, A waveform generfltor 33 generates a rtsing voltage waveform of the 
proper shape and duration (to bo described below) at its output 34. This is summed with the feedbsclc 
JO coming on Erne 35 which provides a small correction to the output signals Which are then applied to a power 
driving amplifier 38 for eventuaJly driving coll 31. As current is dppKed lo coil 31 by tlie anjpliflar 36, itie 
fixed pole piekce 14 (not shown in Figure 6> Interocts with the olecfroniagnDticeEly generated field of the coll 
31 to cause the cod to move Cnward or outward atong the pole piece in etemem 14 In a manner stmllar to 
whieh a voice coH drives an ordinary audio speaker element Feedback signals are generated by an EJVIF 
ts generated In coiJ 32 through s foad resistor 37. These signals are sensed at an Input buffer amplifier and 
invortad fn Inverter 39 whore they may be at the output comparod or summed with the output from the 
waveform generator In tfw summer 40. These provide, if any difference or excess exists, a feedbacfc control 
on line 3S to the summer 41 for HKKJifyin^ the input of power drivd amplifier 36 to more accuratoiy control 
the velopltv «nd position of the moving coil 31. Overall limits on tJ>o voltage excursion* can be compared in 
io thre&hoid gate 42 and employerf to drive an indicator which will be described fn furthor detail below. 

The drctih of Figure 6 may be further described as follows. The feedback coil 32 is physically attached 
to the mounting core of the power drive coll 31 so that the two coils move together In the presence of the 
same magnetic field. As the power ooil 31 moves, an electro motive force will be generated In the feedback 
coil 32. Under nomial operation, this feedback should be (dentlcal In amplitude waveform and frequency to 
ifd that of the drive wuH sJgtwI coming from the power drive empllfier 36, Should any aberratfon of motion 
occur during the operation of tho printer cuch as by moans of a paper Jam or intruBlon of a foreign object, 
tho signal produced by the feedback coll will be different from that provided to the power ampliHer 36. The 
circuit in Figure 6 processes the feedt>ack signal to detect or correct for these conditions- 

The feedback eignal is ser^t tp an irwertfnQ amplifier 3d throiiQh a buffer amplifier 36 to avoid any 
H^Rtortion Interaction from tho feedback coil 32 modifying the operation of the drive coil 31. From the 
inverting amplifier 33 die signal is summed with the original driving signal in the summer 40 to yield a 
correction signal In normal operation the correction signal will be very small and will be centered about o. 
The small signals are fed back into die dr^ve ampllfior 36 through summer 41. The resulting motion of the 
drive coH 31 win be one that better tracks the Input waveform. If there is a malfunction aueh that tho motion 
of tho drive coil 31 Is icnpeded and differs elgnif^candy from the original driving signal, this will be detected 
by ft threshold gate 42 detecting a level of feedback l>eyond set limits which may be chosen as desired. This 
event can be used to shut off power arnl illuminate a light or l^D to notify tiie user that a regular operating 
condition has occurred. A reset tnitton or switch can be installed if desired to reset and reogme operation. 

Details for the drive coll 31 and the feedback coll 32 (n the preferred embodiment are as follows. 

The drivo coH consists of 240 turns In two layers of li^O lurne each of cloae wound enamel Insulated 
rfiSI yauf^e magnet wire and exhibits a total reatstanDo of opproximotely 6.6 ohme- Thefaedbaek winding 
for coil 32 is one layer of 40 turns of #36 gauge enamel insulated magnet wire wound on a .76 mm pitch on 
the outer layer of the Inner drive coll but msulated therefrom by a single layer of insulating taps between 
windings. Thte ianer winding exhibits 3.6 ohm resistance. The return leg of the winding is brought back 
^ inside of the turns of the winding coll to hold it securely In place in the same manner that voice coils are 
wound on bobtM'ns. The coil is shown schematically in Figure 7. 

In Rgure 7 the moving armature 15 ^nd the drht^ng cross head 16 are arteched to a bobbin core 43 
which may be of non-magnetio metal, cardboard, plastic or tho like. In the preferred embodiment this 
bobbin Is made of aluminum for strength and is machined to a smooth flnish for a Close but non-frictSonal 
fit Into the aperture of the driving pole plcco 14. 

Rgure 8 illustratea the spring loading force© moving right and left including the forces occasioned by 
the cam paper Incrementer mechamsm 17 and 18, etc. These forces must be supplied by the driving coil 
and result in the total force shown in Figure 9 for one complete cycle from right to left and back to the right 
65 again. As may be understood, when the spring carrier suspension mechanism Is deflected to the right or 
left of center^ energy stored In the spring is releasad so that for at feast a |K>nion of the return stroke, the 
coil need not supply as much force. However, after vroaving the center or 0 force poeitian, additional 
energy must be supplied to deftect the spring In the opposite direction. Wiien those foroea are operated at 
or near the natural period of vibration for the spring strspAnaion systom, some efBciency in operation 

so re«i«Hs- ^ »^ 

If the frequency of oscillation of current reversal applied to the driving coil is adjuatad to be at Of 
approximately the same os ihe natural period of vibration of the spring and carrier mass suspension 
system, very smsll adifitional forces are required In order to keep the sysitem in moUmi* Tl>e«e are chiefly 
those forces which ar© extracted l>y tlie paper incrementing meciianlam near each end of tho travo) from 

«s left to right or right to lef*. Frictionai fosses are minimum since there are no bearings. pWots, alidee, etc 
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Frictional fosses due to air motion am ttia primary sourcn of lass ottier than ths diract nric2ctianicQl loss rfuo 
to extraction of fonce by the paper Jncrementino mechanism previously described. 

Rdure 10 iflutstrates fin ettQrnative mech^ntcsi gear and reciprocating crank fnechanism to rfspldco the 
voice coU driver. A motor 44 ouppHos a continuous uniform veioctty Output through the matched circular 
Qear eet 4b lo shaft 4$ carrying rho fir^t of a noncircutar gear fiet 47A and 47B. The constant angular velocity 
output at si)an A la converted into en f rregular angular vetooity output l^y the non^rouC^r gear set 47A and 
47B to provide an irregular angular velocity output on shaft B labeled 48. The orve to one circular gear eet 49 
applied this irre^ul fir velocity to a matnhed circular gear set 50 throught he 5hafL tn the circular gear set BO. 
each gear is supplied with a driving pin 51 connected to or journailed In indiyiduel arms of a Rexible plastic 
fo connecting rod 62 like a conventional crank and rod mechanism. This rod 52 provrdoe e direct linear output 
with no component of force orthogonal to the direction of travel at its output point 53. 

A helical thread mounted on a drum 54 operates with fixed Interpo&er polns attactied to an 
incrementing wheel (not shown) to Incremont the v^^oel t>y ono tluead pitch length on iho halix 54 with 
each rotation of the shaft. Each full rotation of tt*e $hefit &1 provider «m increment at the beginning of a 
'A mttttion^ (end of the previous rotation) and another increment halfway through a revolution. Thus, tho 
hetlcel titread is configured xo present a cam eurfoce which ie not eloped for approximately one-half of a 
i^olution and then it is stepped upward by the distance equal to o given dot row height representing the 
and of one left to right or right to left stroke at the output £wl. This will increment the paper by one dot 
height. Then, with condnueil rotation of shaft the shaft, hirther increment wUi occur al the end of the return 
so stroke. Theao detelis of the helical thread path on drum 54 would bo obvious to one of ordinery skill In tho 
art and are not described further. 

The flexing drive coupling member 52 can be molded of pla&tto to reduce cost as Is done In the 
preferred embodiment. The non-circuier gear eet 47 A and 47B is utilized (o better control the output motion 
at point $3. The velocity profile obtained differs substantially from that that would be obtained wSth normal 
^9 ciroular goarmg. Figure 11 Dlustrates the drfTerence. 

In Figure 11r die upper curves lilustrete the ttadng obtained of velocity and time given a i>ormtil 
circular gear set with an input drive rotatir>g at 540 RPM which yielde approximately ntne cycles per second 
or 7 11 nriiltiseoonds per cvcl«- The velonfty lab^ed VI 16 <;lighfly greyer than that At \f'A from the effect of the 
era nk pin and angu far thrufit output bding different at one end of the throw from the other as rs vi/ell known 
^ In (he mechanical arcs. 

Tho lower portlort of Rgure 1 1 illuetrates tho velocfty profilo versus time that may be obtained with tho 
noncfncular gearing shown In figure 10. Initial high velocfty acceioration rates followed by a flat sustained 
velocity and an abrupt but smooth transition to the opposite dlrecdon are shown* The velocity profiles can 
be designed so thet die me^imiim Vt and V2 velocitiea are equal and that the velocity ie maintdined at a 
>6 very steady rate over (he interval of a print iiM whfch id most desirable. 

The non-ctrcuiar gear set comprisOa two identical gear trf non-circuEar form. They are so designed that 
the sum of radii measured from each gear center to their common mesh point Is constant. In the caso 
iHustrated, the constant is 30 mm. This can be verified in Appendex Table I by adding tho radii R1 and R2 at 
eacfi d€igiee of rotattun rneasurad as R for ^ear 1 in the Table. A full set of ladius vutuee for eauh gear in 
4io one-degree increments for 0 through 360 is listed in the Table. For gear 1, r Is zero when the longest 
diameter horteontal in the sm^II F^ure 12, Sknce eafth ge^r will rotate by an emount that wHI produce an 
equal peri pherat trav^ and R1 doee not equal R2. it follows aa ahovim In Figure 13, that ri does not equal r» 
for most gear positions. The starting posidon is ahown In Figure 12 with gear 1 est with its longest axis 
horizontal and defined as 0 degree rotatiort for purposes of this description. Also for purposes of 
description, gear 1 1n Figure T2 is assumed to rotate counter clockwise. Gear 2 will be engaged with a sligh t 
amount of prs-rototlon In the ctockwioo dircotion as shown in Figuro 12 and in tho first entry in Table I as 
1.49198681 degrees of rotation (measured in this case relative to the gear's shortest axis positioned 
horizontally}. The other table eritrles follow the ^me format under each degree of rotatfon for gear 1. The 
entries are: degree of rotation r„ gear designation (gear 1), RI (tangent radius for gear 1), degree of 
so rotation for gear 2, and R2 (tangent radius for gear Zh Further details of ^e non-drcular gear set employed 
in the preferred embodiment are given below in the Appendix^ Table 1 which shows the radius of the gears 
as a function of angular rotation fur one full 300* arc Tl^iese gears c«n be of molded piastre for quiet 
operation and low cost manufacture. Thic arrangement hos tho result of dohtcving a flat velocity profilo 
acmss the print line distance. This is of inturest in providing high forces for the increm?afillng function 
SB without the limitation of reqtjirfng these forces to be extracted from the maximum ends of travel of a voice 
coil ao disclosed above where the force available requires higher currenta at these points. 

The fiexing V-shaped coupling element 62 provides the unique result of oountf^- balancing orthogonal 
forces. The two counter rotating gears provide orthogonal forces that directly cancel In tho V flex coupling 
52. Only the resuitartt straight Ifnear thrust along the axis of symmeuv midway between the two ehafts of 
ao the output gears are produced alonfi the line shown at the output coupling 63. 

This mechanical design for the drive mechanism has the additional advantage in that the motor 44 can 
supply at ltd output pulley a continuoua rotary drfve for driving pnnting ribbon and the like unthout tho 
necessity of the more complex mepwise camming and incrementing arrangement necessary with the 
above diaclosed voico coil pr imo driver designs. However, ttia voice coil design is easily constructed with a 
minimum of meeliuf liual oost Mnd complexity eiid pruvides a bsittlcally cilectrviiiually controlled mechanism. 
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BtXher drive may Ise eatiVactoriSy omploysd provicfed that ^pproprfato spacings in tho emiaer grid ^re used 
to Bdjust the aforementioned velocity profile differences. \x wil^ be underetood tHat tlie non-constant 
velocity output of ihQ voice coil is not a detrunent in such operotions since ectuel w}re filing timings for 
printing the dote era derived from a physical dispfacenient registered by the emitter grid. 
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1, 

17i)^l4l301 
12.038@869d 


G, 

aoar 1 
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8. 
1. 

17.96141301 
13.42788129 
12.03368699 


16. 
1. 

17.98141301 
25.36377578 
12.03658699 


fS 


1. 
1, 

17.96141301 
2383973621 
12,113868699 




9. 

1. 

17.96141301 
14.9198681 
12.03868698 


17. 

r 

17.96141301 
26.8t$576269 
12.03958699 
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2a 

JO 


2. 
1. 

17.96141301 
4^75960431 
12,03868689 




10. 

1. 

17.96141301 
16.41185491 
12.03858699 


18. 

1. 

17.96141301 
2a34774g4 
12.03858699 


3» 
1. 

17.96141301 
5.967947241 
12.038S8699 




11. 

1, 

17,96141301 
17.90384172 
12r038^99 


19. 

1. 

17.96141301 
29.83973621 
12.03858689 
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4. 
1. 

17.96141301 
7.46S9340B2 
12.03868699 




12. 

1. 

1786141301 
19.39582853 
12.03868699 


20. 
1. 

17,96141301 
31.33172302 
12.03858699 


AO 


6. 
1. 

17,96141301 
a9S1920862 
12.03898899 




13. 
1. 

17.96141301 
20.88781534 
12.03868689 


21. 
1. 

17.96141301 
32.82370983 
12.03888699 


4C, 


6. 
1. 

17^6141301 
10.44390767 
12.03858609 




17.96141301 
22.37980215 
12.03868699 


22. 
1. 

17.96141301 
34.31569664 
12.03859699 
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7, 
1. 

17.30141301 
11.93599448 
12.03858699 




15. 
1. 

17,90141301 
23.97178897 
12.03858699 


23. 
1. 

1730141301 
36.&0768345 
12.03858899 
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APPEND^^tABtE I Ccontd.) 

24. 32. 40. 

1. 1. 1. 

17,96141301 17.85083341 17^4136579 

37.29367026 49.17869283 60.48561194 

1^03858699 12.14906659 12.75863421 

2&, 33. 41. 

1. 1. 1. 

17^6141301 17.80d18199 17.08d0d739 

3^7916^7 50.63966133 61.81103063 

12.03858699 12.19081801 12.80090261 

26. 34. 42. 
1. 1. t. 

17i16141301 17.75966524 16-fl3ti19S67 

40^8364388 S2.09047469 63.10622272 

124)3858699 12.24033476 13L0708Q143 

27. 3i>. 43. 
1. 1. 1. 

17.95843948 17.70168353 16.72078783 

* 41 .77601632 5aS2ga3286 64.365a9285 

ia^156052 12J29831647 13.27921237 

28. 36. 44. 
1- 1. 1. 

17.9494076 16.6943378& 16.452^076 

43.26453602 54.95B90603 66-57984403 

12.0605124 12.36666216 13.64736926 

29. 37. 45. 
1- 1, 1. 

17.83446227 17.58646262 16.069984^4 

44.75096649 59.36679803 66.73346770 

12.06&S3773 12.44353748 13.93001576 

30. 38. 46. 
1. 1. 1. 

17.91320062 17.40662229 16. 

46.23300314 57.76038548 67.73346776 

13.08679938 12.53347771 161. 

31. 39. 47. 
1. 1. 1. 

17.88546522 17.3B2448?2 14-4133724 

47.70836733 59.13426308 68.65819457 

12.11453476 12.63755129 15.5866276 
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1. 
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76.08600759 


81.9545062 


18.83902683 
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4d. 


$7. 


65. 


1. 


1. 


1- 




12.97003913 


12.36680428- 


70.423120dd 


76.84854028 


82.66584273 


18.03531478 


17.02096087 


17.63318572 
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66. 






1. 




12.6892S623 


12,30447502 


71^7474086 


77,60182263 


83.351 i$eei 


1$J2DS02d68 


I7.1l07fi377 


17.6^62498 




59. 


67. 


1^ 




1. 




12.80386124 


12JZ4474567 


72.10966203 


78,34640032 


84.04082729 


16.^4947816 


17.19613876 


17.76625433 




60. 


68. 




1. 


1. 




1 2 72252338 


12.18750757 


72.9297246^ 


79.0627649$ 


84.72603853 


16J48294304 


17.27747864 


17.81249243 


53, 


61. 


69. 


1. 


1. 




13,3944019$ 


12.64490138 


12.13266505 


73,73634436 


7S).81136364 


85.40406021 


16.60559802 


17.36609862 


17.86733406 


64. 


62. 


70. 


1. 


1. 


1. 


1^28062285 


12.57072777 


12.08013344 


74.53068884 


80.5326059 


86.07819982 


16.71947715 


17.42027223 


17.91988056 


56. 


63. 


71. 


1. 


1. 


1. 


13,17398623 


12.48877709 


12.02983756 


75^1361233 


81.24666978 


86.74763381 


16.82601377 


?r50022291 


17.97016244 
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72. 

1- 

11.9^71033 
^.4126087 
ia01828967 

73. 
1, 

11.93969176 
88.0733421 
18.06430824 

74. 
1. 

11^9172804 
80.73004353 
18,1M27198 

76. 
T. 

11.84977073 
89.38291821 
18.150228127 

76. 
1. 

11.80077619 
90.03215278 
iai90223»1 

77. 

1. 

n.77i7oeoi 

90.67794574 
ia228Z9489 

78. 
1. 

11.73^151 
81.82047826 
18.26447848 

79, 
1- 

11.70119342 
91.95992344 
18.29880658 
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80. 
1. 

13.66809149 
32.68647382 
18.33130668 

81. 
1. 

11.63798904 
83^02818 
18,36201096 

82. 
1. 

11.60906212 
$3.86151998 
18.39093788 

83- 

11.58188883 
d4.4d035l6 
18.41811117 

84. 

11,55644937 
9S.1ieS3e36 
18.44355063 

66. 
1. 

11^7258 
96,74143164 
18.4672742 

66. 
1. 

11.5107019 
96.36398188 
18.4^981 

87. 
1. 

11.49036306 
96^476922 
18^963694 



88. 
1. 

11.47169612 
97.60391364 
19.52830388 

89. 

1, 

11>(6468^ 
98.2215732$ 
18.5463107 

90. 
1, 

11.43933211 
98.8378944 
18.66060789 

91. 
1. 

11.42561526 
99.45302192 
18«67438474 

OS. 
1. 

11.413S3062 
160.0670993 
18.68946936 

93. 
1. 

11.40307112 
100.6802699 
18.59692888 

94. 
1. 

11,39423074 
101.292672 
18,60676928' 



1, 

11.38700445 
101.9044491 
18.61299666 
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102.61574 
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103,1269$^ 


108.0184074 


112.^665704 
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ia596928B8 


18.4672742 


9S. 


lUU. 




1« 


1, 




11.37497401 


11.413o30d2 


n.b5>o4493/ 


1 03.73742 


108.6324648 


113.5351552 


18.02502599 


18.58C46938 


18.44355063 


99. 


107. 


lln. 


1. 


1, 


1. 


11.37417267 


11.42661526 


11.58188883 


104.3480867 


109.2476123 


114JS39867 


18.62562743 


18.37438474 


16.41811117 


100. 


108. 


116- 


), 


1, 


1. 


11.37497401 


11^933211 


11.60906212 


104.9586227 


109«2p39335 


114»oo52249 


18.62902599 


18.56086789 


1839093788 


101. 


1Q9. 


117. 


1, 


1. 


1. 


n.37737ft7« 


11.4646893 


11.63798904 


105.6697667 


110^813931 


115.4890329 


18.62262124 


18.5453107 


18.38201096 


102. 


110. 


118. 


1. 


1. 


1. 


11^138817 


11.47169612 


11.668691^ 


106.1810576 


111.1007375 


116.1265773 


18.61861183 


18.52830388 


18.33130856 


103. 


111. 


119. 


1. 


1. 


1. 


11.33700445 


11.4.903^6 


11.701 19342 


108,7928347 


111.7215148 


116.7660286 


18.81299555 


18.50953684 


18.28880658 
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120. 128. 136, 
1. 1- 1. 

11.73552151 12,08013344 12.57072777 

117.407561 122.6814265 128^741431 

18,26447849 17.91986656 17.42927223 

121. 129. 187. 
1. 1. 1. 

11.77170901 12.1d266B08 12.64490138 

1 1 a0S3354 1 23.3604882 1 29.0027417 

18.22828498 17.88733488 17.38808862 

122. 130* 138. 

1. 1. r 

11.80077610 12.18750757 12.722S2336 

11^7025915 124.0446794 129.7381064 

18.19022381 17.81249243 17,27747664 

123. 131. 139. 
1. 1, 1. 

11.84977073 12.24474667 12,80386124 

110^564632 124.7343201 13a4836841 

18.16022927 17.75626433 17.19813878 

124. 132, 140. 
1. 1, 1. 

1 1 .881 72804 1 2.30447ei02 12iIB9236S3 

130.0121848 126.429684 131.2369664 

18.10827198 17.69562498 17.11076377 

125. 133. 14% 
1. 1. V 

11.93669176 12:36680428 12.97903913 

120.07289B 126.1310006 131,d9048£)1 

1QL08430824 17.63319S72 17.02096087 

126. 134. 142. 
1. 1. 1. 

11.98171033 12.43185749 13.073753 

121.3378720 126.831^363 132.7718944 

18.01828987 17.66814261 16.926247 

127. 135. 143. 
1. 1. 1. 

12.02983756 12*48877706 13.17398623 

122.0073069 127.6628008 133»5648478 

17.87010244 17.50022291 18.82601377 
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144. 

1. 

13-280S228G 
134*3491624 
16.71947716 


152. 
1. 

15. 

141.352039 
15. 


160. 
1. 

17.46652220 
151.7187107 


to 


145. 
1. 

i;*.;j8440i93 

13B.1557C2 
t6.605B9802 


153, 
1. 

16,06396424 
1423056618 
13.!}3001676 


161. 
1. 

17.66646252 
153.1296007 
12.44353748 


16 
20 
36 


146. 
1, 

13.51705096 
135-8768447 
16.482d4904 


154, 
1. 

16.4»2b3075 
143,7201139 
13.54736925 


162. 
1. 

17.63433785 
154.5556733 
12-36666216 


147. 

1. 

13.65062384 
139.81O70S9 
16.34947616 


15B, 
1. 

1G.7207B763 
144.979284 
13.27921237 


163. 
1. 

17.70188363 
166^96032 
12«2d831647 




148. 
1. 

13.79797032 
137»66238S7 
16,20202968 


166. 
1. 

16.92919857 
146.2744761 
13.07080143 


164. 
1. 

17.7S986S24 
167*4469454 
12.24033476 


SO 


3S 


149, 
1. 

13.86466522 
138.5332564 
10.03631478 


157. 
1. 

17.09909739 
147.5998948 
12.90090261 


165- 
1, 

17.80918199 
158.9068139 
12.19081601 


40' 


160- 
1. 

14.16097317 
139*4273121 
16.83902683 


168. 
1. 

17.24136579 
148.9S12436 
12.76863421 


166. 
1. 

17.86093341 
160.3761394 
12.14606650 


d5 


151, 
1. 

14*4133724 
140.352039 
15.6866276 


159. 
1. 

17.36244872 
190.3251212 
12.63755128 


167. 
1. 

17.88646522 
161.8625036 
12.114B3478 
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16a 
1. 

17.91320062 
163.3346502 
12.08570938 

1. 

1733446227 
164.8209707 
12,06553773 

170. 
1. 

17.9494876 
ie&3104914 
12.0&0&124 

171. 
1, 

17,95^43948 
167.8018628 
12.04156052 

172. 
1. 

17.96141301 
169.293^486 
12.03858699 

173. 
1. 

17.9014T301 
170.7858365 
12.03858609 

174. 
1, 

17.98141301 
172.2778233 
12.03668699 

17S. 
1. 

17.96141301 
173.7698101 
12.03858699 
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176. 
1. 

17,96141301 
175.2617969 
12.03658699 

177. 
1. 

17.^6141301 
176.7537837 
12.03858699 

178. 
1. 

17.96141301 
178.2467705 
12.03858099 

179. 
1. 

17.96141301 
17^7377573 
12.03858699 

180. 
1. 

17.D6141301 
181.2297441 
12.03858699 

181. 
1. 

17.98141301 
182.7217809 
12.03858699 

182. 
1. 

17.96141301 
184.2137178 
12.03858699 

183. 
1. 

17^8141301 
185.7057046 



184. 

1. 

17.96141301 
187.1976914 
12.03868699 

18G. 
1. 

17.96141301 
168,6886782 
12.03858699 

186. 
1, 

17i3614130l 
190.161665 
12.03858699 

187, 
1. 

17.36141301 
191-6736518 
12.038BB6Sd 

788. 
1, 

17.96141301 
193,1666388 
12.03858699 

189. 

17.96141301 
194.6576254 
12.03858689 

190. 
1. 

V/.»B141301 
190.1496122 
12.03858699 

191, 
1. 

17.96141301 
197.641599 
12X3858699 
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192. 


200. 


208. 




1. 


1. 


1. 


6 


17.96141301 


17.96141301 


17.96141301 




199.l33S85d 


211.0694803 


223.0053748 




12.03858ed9 


12.03868669 


12.03868699 




193* 


201. 


209. 


to 


1, 


1. 


1. 




17^141301 


17.96141301 


17.96141301 




200.0255727 


212.5614671 


224.4973616 




12.03858899 


12.03858699 


12.03858699 


76 






210. 






1. 


1, 




17 9fil4.130l 


17.36141301 


17.96141301 




202,1175&95 


214.063464 


226.0393464 




12.03855605 


12.0385n699 


12.03858699 


20 


196. 


203. 


211. 






1, 


1, 




1 / .90 1^1 Ol/ 1 


17 96141301 


17.96141301 




203.6095463 


216.5464408 


227.4813352 


n 


12.03869699 


12.03968699 


12.03856699 




186. 


204. 


212. 






1^ 






17 9B1413D1 

1 / .^V 1 "r i 1 


17.96141301 


17.9&1 41301 


30 


206.1016331 


217.0374276 


228.9733221 




12.03858600 


12.03868690 


12.03868609 




197. 


205. 


213. 




1. 


1. 


1. 


3S 


17.96141301 


17.96141301 


17.96141301 




206.b93m99 


2t8.&2d4144 


230.4663089 




12.03868699 


12,03808699 


12.03868698 




198. 


206. 


214. 


40 




1. 


1. 




17,96141301 


17.96141301 


17.96141301 




208.0355067 


220.0214012 


231.9572957 




12.03868639 


12,03868699 


12.03868698 




199. 


207. 


215. 




1, 


1. 


1. 




17.90141301 


17.96141301 


17.96141301 




209.6774935 


221.513388 


233.4492825 




12.03868698 


12.03868699 


12.03858699 



CO 



S6 



60 



PAGE 3l»86*RCVDAT3Qf20l)S 3:37:40 AM [Eastern Stands 



To: USPTO Page 31 of 86 



2006-03.02 08:31:39 (GMT) 



17039974517 From: BINCHI CHANG 



fS 



20 



25 



as 



4£ 



0 082 329 

AI>PENDIX— TABLE I fcontd.) 

2ia 224. 232. 

1. 1. 1. 

17.361«?1301 17,91320062 I7u«6652229 

234.9412693 246.8585768 258.3869581 

12.03858699 12.08879938 12.53347771 

217. 225. 233. 
1. 1. 1, 

17.96141301 , 17.88646522 17.36244872 

236.4332561 248.33494 258.7598357 

12.03858699 12.11453478 12.63755128 

218. 226. 234. 
1. 1. 1. 

17*98141301 17.85093341 17.24136579 

237-9252429 249.8045655 261.1111846 

12.03858699 12.14906659 1275863421 

219. 227. 235. 
1. 1. 1. 

17.80141301 17.80918199 17.09909739 

239,4172297 261.2B5134 282.4366033 

12.03858639 12.19081801 12.90C902&1 

220. 22a 236. 
1. 1. 1. 

17.86141301 17.75966524 16.92919857 

240.9092166 282.7160473 263.7317954 

12.03B5B6B9 12JM033476 13.07080143 

221. 229. 237. 
1- 1. 1, 

17.ab84394« 17.70168353 16,72078763 

242.400588 254.1554056 264.9909655 

12.04158052 12.29831647 13.27921237 

222. 230. 23a 
1. 1. 1. 

17.9494876 17.63433786 1^45263075 

243.8901087 255.5814787 266.2054176 

12.0505124 12.38566215 13.54730925 

223. 231. 239. 
1. 1. 1. 

17.93446227 17JS5646252 16.06998424 

245.3765291 26a8923687 267.3590404 

12.06553773 12.44353748 13.83001576 
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240 


248. 


256. 




1^ 




1. 


9 


IE, 


1 2.94340527 


12.08022273 




268.3590404 


274.04765B5 


280.608891 




IB. 


17.05659473 


17.91977727 








3S7 


W 


<l 
l< 


1 
1 ■ 


1. 












269.2705071 


275.6031747 


281.2749951 




15.63401540 


17.18&flOR3 


iaQ0607692 


fS 










1. 


•I 


J. 








1 1 .9 1 l^vO i*r 




270.1461527 


276.4205081 


201,$3:M9Ca 


20 


1S.QO$26060 


17.30760231 


10.08863386 




243. 


20l. 






1, 


1. 


1. 




13.76945629 


12,0771403 


i|.ti3<3p4SZ 




270.9S45196 


277.1483638 


282.5847633 


9S 


16.230G4371 


17.4220507 


18.16763648 




244. 


2o2« 


260. 




1. 


1, 


1. 




13.56807309 


12.46768270 


n.7o675o7o 


SO 


27l^20aJOC 


ITT SCOK^m 






16.43102691 


17.S921 1722 


18,24324324 




246. 


263 


261, 




1. 


1- 


1. 


36 


13.3S1 19801 


12.36307526 


11,68440266 




272,6266048 


27Q.5605927 


283.8671759 




16.606801S9 


17.63602475 


16.31569716 




246. 


264. 


262. 


Of) 


1. 


1. 


1. 




13.229SZ331 


12J28498S86 


11.6151807 




27^4166054 


279.2921508 


2&4>t98957 




16.77007669 


17.73603416 


18^46193 




247. 


25B. 


263. 




1. 


1. 


1. 




13.08146 


12.1704842 


11.51888327 




274.188708 


279.934763 


285.1248837 




16Ld1864 


17.8295158 


18.45101673 
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3B 



40 



264. 
1. 

11.48571635 
2a5»7462642 
1d.51428366 

265. 
1- 

11.42529668 
286.360364 
18.87470332 

266. 

11.36765042 
266.97045(53 
16.632349£i8 

267. 
1. 

11.31271187 
^7.5758263 
18.68726813 

268. 
1. 

11.26042247 
288.1767162 
16.73967753 



11^1072989 
268,7733721 
18.78927011 

270- 
1. 

11.18358723 
289.3660321 
18.83841277 

271, 
1. 

11.11895249 
2aa»64927 
18.88104:^*1 
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APFENDIK^TABLE I (contd.^ 

272. 
1. 

11.07676794 
290.5402615 
18.92321206 

273. 
1. 

11.03705969 
29M223146 
1^96234031 

274, 
1. 

10.99973729 
291.7012402 
19.00029271 

276. 
1. 

10.96479338 
292.2772672 
19.03520562 

276. 
1. 

10.93220339 
292.8506005 
19.0677966 

277.' 
1. 

10.9019463 
293.4214412 
19.0980547 

278. 
1. 

10.87399937 
2d33309d6S 
19.12600063 

279. 

10.84834738 
294.658431 
19.16165202 



280. 
1. 

10.82497548 
295.1209662 
19.175024S2 

281. 
1. 

10^0388798 
296.683781 
19.19613202 

262. 
1. 

10.78501226 
296.2450624 
19.21488674 

283. 
1. 

10.76840067 
296.804955 
19.23169933 

284. 
1. 

10.7fi40ai0l 
297^637622 
19.24597899 



10.74186648 
297.9216466 
19.26813354 

286. 
1. 

10J31 83052 
298.4786256 
19.26806948 

287. 
1, 

10:72420792 
299X^346819 
19.27670208 
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2i>6. 


304. 




1. 


* 








10.76402101 








304.0434367 


308.5711638 




19.Sat 30536 


I9.^4$d7899 


19.0677966 




289. 


297. 


306. 


to 




1. 


1, 




10-71638781 


1O.7SJ4O067 


10.96479338 




300.1464376 


304.6033684 


309.1471006 




19.28461219 


19.23189933 


19.03620662 


ts 


290, 


298. 


306u 




1. 


1* 


1. 




ia7142d572 


10.78501326 


1 0,99973729 




3Q0.7U19932 


306.1646497 


309.7261161 




19.28571426 


18.21488674 


19.00026271 


M 


291. 


299. 


307. 




1. 


1. 


1. 




10.71538781 


10.80388798 


11.03705969 




301.2576378 


306.7274646 


310.3081492 


29 


19.29461219 


18.l9dt3202 


18.96294031 




292. 


300. 


308. 




1. 


1. 


1. 




10.71869484 


10,02497548 


11.07678784 


90 


301.8136439 


300.2819397 






19.28130S38 


18.371^2462 


18.82321206 




203. 


301. 


309. 




1. 


1. 


1. 


99 


10.72420782 


10.84834798 


11.11896249 




302.36S90&1 


30aB5B4442 


311.4823987 




19.2757d20a 


19.15165202 


18.88104761 




294. 


302. 


31 0« 


40 


1. 


1. 


1. 




10.731930&2 


10.87389937 


11.16368723 




302.9268892 


307.4269896 


312.0760686 




19.26808948 


19.12600063 


18.83841277 


49 


288. 


303. 


311. 




1. 


1. 


1. 




10.74186646 


1D.9019453 


11.21072989 




303.4846688 


307.9978302 


312.6717146 




19.25813354 


19.0980B47 


18.78927011 
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312. 320. 32a 
1. 1. 1. 

1 1 .25042247 1 1 ,75675676 1 2.46788;J78 

313.2726044 318.2636475 323.7000469 

18.73357753 18.24324324 17.53211722 

313. 321. 329. 
1. 1. 1, 

11.31271187 11.83236462 12.5771403 

313.8779738 318.3149356 324^219227 

18.68728813 18.16763548 17.4228597 

314. 822. 330. 
1. 1- 1. 

11.37676042 11.81158614 12.69230769 

314.4880787 319.57343S6 326 J 65256 

18.83234958 18.08863388 17.30769281 

316. 323. 331, 

1. 1^ 1, 

11.42529668 11.99392308 12.8140918 

315.1031765 320.23SS39B 3^.9008722 

18.57470332 18.00607692 17.1659032 

316. 324. 33Z. 
1^ 1. 1. 

11.48571635 12.08022273 1Z94340B27 

316.7235471 320.9136677 326.8697227 

18.B142836S 17*91977727 17.06^473 

317. 325. 333. 
1- 1. 1. 

11.64898327 12,1704842 13.08146 

3163494737 321.5982709 327.4339254 

18.4$101673 17.8296168 18*91854 

318. 326, 334s 
1. 1. 1. 

11.6151807 12.20490685 13«229d2331 

316.9812548 322.287836 328.221826 

18.3848193 17.73503415 16.77007689 

319. 327. 335, 
1* 1. 1. 

11.68440285 12.36397525 13*39119801 

317.619203 322.9888016 329.0280971 

18.315S971B 17.63602475 16.80880199 
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f5 



20 



35 



40 



336. 


344* 




I. 


t 
I. 


•1 
1 • 








329.8530112 


338.4118276 


348.6832968 


16.43102691 


13s07080143 


12.24033476 


337i 


340. 




1. 


1. 


1. 


13.76945629 


17.0990^739 


l7*oU91ol39 


330.70^781 


336.7372461 


351.0441653 


16^3054371 


12.90090261 


12.19081801 


338. 


346. 


W4. 


1. 




1* 


14.00473934 


17.24i36b79 


17.85093341 


331.S778337 


341.088595 


352.5134308 


15.99526066 


12.75863421 


12.14908659 


339. 


347. 


355. 


1. 


1. 


1. 


14.30598452 


17.35244872 


17.88546522 


332.4893903 


342.4624726 


353.9898549 


1B.6d401548 


12.63755128 


12.11453478 


340. 


348. 


356. 


1. 


1. 


1. 


15. 


17.46652229 


17.91320062 


333.4893903 


343«8aoU6Z 1 


aDD.4/ 10UIU 


IS. 


1233347771 


12.08879938 


841* 


348. 


357. 


1. 


1. 


1. 


16.06998424 


17.55646252 


17.93446227 


334.6430132 


345.2669521 


356.9583221 


13.83001876 


12.44353748 


12.06553773 


342. 


350. 


358. 


1. 


1. 


t. 


16>45263075 


17.63433785 


17.9494870 


335.8574652 


34a6930251 


358.4478428 


13*54736926 


12.36566215 


12.0505124 


343. 


351. 


358. 


1, 


1. 


1. 


1^72078763 


17.70168353 


17.85843948 


337.1166354 


348.1323834 


359.9392142 


13.27921237 


12.28831647 


12.04156052 



Cla(m& 



1. A dot printer comprising: 

at least ona <iox printing eismont i22]; 
^ an elongated support memtwr {7) for said printing elemant. 

a p)at9n (26) arranged scitjacent to and paraliel with said support memDec 

a suBpsnsion spring and framtt aleniant (1) coiupMn^ two Identical arkd pai^Itel E^dhaped plate apiing 
elamonts {2, 3) having each a atile (10). a -firet (upparK 0 uocond (contraU and a third (lower) leps (11, 12, 13), 
forming a pair of stiles and throe pairs of lags, the and* of ftald nujppnrt metnbor (7) being respectively 
^ oohnected to the free ends of one pair of aaid lags, the free ends pf at least one of the remaining paira of 
legs being rigidly affixed to the frame of satd printor to support the whole suspension olemont and 

drive means (14 — 16) for reciprocating said support member in a direction parsilai to said platen, 

characterked In that: 

U\e ends of aaid viippoit member p) are respectively rfgtdfy connected to the free ends of the first 
55 (upper) pair of logs (11). 
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the fr«e «nds of the sotionU (oeoual) pair of legs (12) are conrieoieu id a frarriD piece (9) which l9 rlgidlY 
affixed to the frame of said printer. 

daid support member (7) and thg free endii (4) of the third (lower) p<)ir of legs (13) aro linked togathor 
Ihroiigh a connector bar (6). 
6 said stiles (10) of said E-shaped elements are connected together through bracks {10a, 10b), 

said drive means aro designed to causo a linoar spodd rGciprocaiton mo\/en>ent Of said printing 
ejamant support member without orthogonDF or off^axis forcos. 

2. Dot piToti^r ecc^ordliiy to claim 1, tiIiai acier4;£«U in thul said E-isliupu plate spring elements {2» Z], $aKI 
support member (7), said frame piece (9) and said connector bar {6) cortGtitute a unJtory molded flexible 

to plastic element. 

3. Dot printer according to claim 1 or 2, characKerixed in that said drive moans nre arranged to 
reoiprooate both the firet (upper) and the third (lower) paira of legs (11, 13), thus fiexing aald first and 
second pair of iega and moving said support member (7) and said dot printing elemant (22) back and forth 
along a print line parallel to said platen (26). 

IS 4. Dot printer according to claim 1, 2 or 3« charactoris^ed in that the combined spring rates of said first 
and third pairs of legs equals thai of said second pair of tegs, 

5. Dot printer accordlrig to any one of tho preceding claims chamcrerbed In that said drive means 
comprise: 

a fixed field magnet (14), 

20 8 winding coiJ (16) suspended In the field of said magn&t and moving with respect thereto upon 
application or eieco-ical current to said colt, ihe external end of said con being connected to said printing 
element support member for redprocoiion tliereof, said coil (16) comprislng: 

a first winding (31) rocolving a driving current fron* a waveform generator (33) and 
a second winding (32) including a circuit containing an inverting amplifier (38. 39) sommarion means 
26 (40, 41 ) end control means for modifying the driving current applied to said first winding to produce exact 
tracing between input driving signals to said winding and the resulting physiodi motion thereof. 

6. Dot printer according to any one of the previous ctaims, charactortzed in that it further comprises: 
paper print media drive means (20) for feeding said p^er (27) inorementalty past said platen (26)i 
incremental com and oiutoh means (17, 18). and 

90 (kn interpp^er m«ans so affixed to ^aid suspension spring ond frame element as to be reciprocstod 
therewith and to interact with said cam and oneway clutch means for providing intermittent rotary output 
said intermittent rotary output being connected to said paper media drive and incrementcng means (20) to 
fncremont said paper at the end of each said rectproOation. 

7. Dot printer according to any one of claims 1 to 4« charactertzod in that said drive means comprise: 

39 3 unifonnfy rotating motor (44)^ 

a meshed pair of non-eiroular gears (47 A, 478), one of which (47A) being coupled to said motor (44), 
the other one i47B) being coupled to the driving ahsft of a crank and rod typn mechainlam (50, SI, S2>, the 
geometrical configuration of said norHcircular gears being such that said driving shaft i» rotated at an 
irregular angular velocity which, when transmitted to said crank and rod type mechanism causoa tho free 

40 end of said rod (52) to move at a substantially linear velot^, said frea end being connected to said support 
memtier (7) to provfda said linear reciprocation movement 

8. Dot printer aooording to cioim 7, di(>ructeri2ed in that soid driving shaft of said cranic and rod 
mechanism is coupled to the shaft of another Identical crsnk and rod type mechanrsm arranged 
symmetricaliy wrth respect to tho first one, the raspactivo free ends of both rods (62) being coiuioctnrl 

45 together and both rods bsing so mounted that they atwaya form a V. more or less flared according to the 
angular position of the shafts, but having always tho same symmetry axis, which symmetry axis is parallel 
to the direction of said recsprocating movement. 

9. Oct printer according to any one of the preceding claims, characterUad In tliat tcalcl sUIvs 00) of salil 
^-shaped elements ere adapted to cause a fanning of air whenever sold logs are flexed back and forth by 

so said recsprocatfon. 

10. Dot printar according to any one of cialms 2 to 9, characterised in that said unitary molded flexible 
alement Is molded intsg rally of a plastic having a specific gravity of at least 1.06, a tensile modulus of at 
least 23800 kg/cm^ and a creep modulus of at least 22400 kg/cm^ at &"C and 106 kg/cm' load. 

as PatoritansprMche 

1. Matnxdrucker mit; 

mindestena einem l*unktdruckclement (221; 
Qinem idngiichen Halleglied (7) fOr das besagte Druckelomsnt, 
60 dinar am oesagten Halterungselement aniiegenden und parallel m ihm angoordneten Dmckwalze (26), 
einer AufhSngungsfeder und eiiieni Rahmeaelej^nent (1), mlt xwei identlschen und paralielen 
E-fdmnlgon Blanradarelemanten (2, 3), von danen jedes eine Stufe (10), etn erstes (oboraa), ein zwaitos 
(mittlerofi) und 6tn ririttea (iinteres) Bcin (11, 12. 13) besitzt. weiche ein Paar Stufen und drei Paar Beino 
bilden, aodass die Enden dea besagten Haltorungsglledes (7) on den fraion Enden ^nes Paares dar 
as basagten Beine angaach lessen sind, und dio frefon Enden von mindastens einem der varbtelbenden 
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BeJnpaare starr am Rahmen dos besagten Druckers befestigr sind. um das ganze Aufhengeioment 2U 
tragen, 

und Antribesmlttol um daa besagta Koltorungsgired in einer RIchtun9 parallel zur bosagten 

Waixe zu bewe^on, 

dadurch gokonnzorcKnot, doss: 

die Snden des besagten Haltarungegfledes (7) starr an die fnslen Enden des ersten (6b6ran) Bdlnpaams 
(11) angeschlosson sind^ 

diefreien Enden des zweften (mULteren) Paard (12) an em Rahmente?! {9} angeschlossqn sind, welches 
Starr am Hahmon des besagten Uruckers befestlgt ist, 
fo das besagre Halcerungsglfed (7) und die freten Hnddrx (4) des dttuet) (untet^/>) Beinpaares {13) durch 
eine Verbindungsaungd (6) mfteinandar verbunden sind, 

die besogton Stufen 00} der besagten E-fdrmlgen Elemente dureh Stroben OOa, 10b) miteinander 
verbunden slnd, 

die besagten Antriebsmittel ausgalegt «md, um eine Bewegung des besagten 
ftf Druckelementhalteruno6glfede& In llnearer GeechwitKllgkoit in belden Rtchtungen ohne reqhtw{nkl}ge Oder 
von der Achse wegstrebendo ICr6fte zu erzeugen. 

2« Mcitrfxdrucker gomaaa Aiispruuh 1, d«xdurcti guk^rmzt^ichnet, duse die besa^cn E»fOrn>lgen 
&tattfederclemcnte (2, 3h doo bccagto H^ltorungfjgltcKi (7h dds b^^ggte Rahmontcal (9) und dia beaagte 
Anschtasstanoe (6) em oln^^ges gegossenes: flexfble& Plastikbauteil bNden. 
20 3. Matrixdrucker gemas^ Anspruch 1 oder 2« dadurcN gekennzeichnet, dass die besagten 
Antnebsmftttil ao angoordnet eind, dasa sie sowohl das er^te (obere) ate auch das dritto (untore^ Belnpaar 
(1 1r 13) bin- und herzubewegen, und damit dos besagte erste und zwwto Beinpaar biegen und das besagte 
abere Cited (?) und daft besagte Matrrxdrucke/ement {Z2) an einer Drudczeite parallel mxr beeagten 
DruckwaUe ^26) vgrvtrirts und ruckwSrts bewegen. 
25 A. Matnxdrucker gem^ss Anspn^ch 1, 2 odor 3, dadurch g«kenn2olc}>neL dae^ die kombinloiten 

Federkrafte des be^gten ersten und dritten Beinpaars glelcb mft denen defi 9;weiten Be^npaares sind. 

5. MdtriHdruckt^r gemSss t)tn«»iy> der vorangehenden AnsprOche, di^duroh gekennz^ohnet dass das 
besagte Antriebsmittol enthSIt: 

elnen fasten Feld magneton (14), 
30 eIne Wlcklungs^pule im Feld de9 besagten M^gneten «iufgeh«lngt/ und sloh tMwegAnd in 

Abhfingigkeit von dem en der besagten Spoils enlfegenden elektnecthen Strom, wobef das Aussara Ende der 
besegten Spute an das besagte Omekalement^alteolled angsschlossen ist um dfeses htr^ und 
herzubewagen* enthattend: . 

sine erste Wicklung (31), dl« elnen Antflobsstrom qus eincm Wechselstromganerator (33) empfSngt 

35 und 

6{no zwdite Spule (32) mit einor SchaCung, die elnen Umkahrverstdrker (3d, 3») mit Summlarmltteln 
(40» 41 ) und StouermHteln fOr die Anderung d9$ AntripbsMrcima^ enthelt der en die besagte erste Wicklung 
angelegt wird. um eIne genaue Entsprechung ^Ischen den ^ngangsentriebsslgnalon an der besagten 
Wicklung und den sTch daraus ergebenden piiysSktalfachen Bewegungon zu arzeugen. 
40 6. Matrixdrucker gemass einem dar vorangehenddn Ansprucbe, dadurch gekennzefchnet, dass er 
eussordem enthdit: 

AntrFebsmittel <20) fQr Druckmedlum Papfer fOr den tnkrementalen Vorachub des besagten Papiars(27) 

ubtjf d'lv b0^gle Drui^kw^ti {Z^h 

inkrementefe r4ofike und Klommefn (17^ 18} und 
4S ein dazwtschenliegendes MitteL so an der. besagten Aufhiingungsfsdar und am Fahmenelement 
befiestigt dass es zusammen mit diesenn bin- und herbewe9t wifd und mh der besagten Nooko und 
ECnwegklammGr In Wechselwlrfcung tritt, um In Abstanden eine Orehbeweour»g zu fiefern, wobal die 
basagto Drehbawegung an dam besagten Papfermediumantrieb angasehlosaen wirdi und Mittel (20) zum 
Inkremontloren des besagten Paplers am Enae einer |eden Hir^ und Herbewegung. 
so 7. Metrixdrucker gemdss einem der Anepruche 1 bis 4, dadurch gekennzelctineir dass der besagte 
Antrleb enthalt: 

elnen gielchmMssig laufenden Motor (44)^ 

ein Inefnander eingrelfendes Pear von nlchl runden Getriebeelementen (47 A, 47B), von donen efnes 
<47A) em t>e8agten Motor (44) angekoppelt Ist wUhrend das arrdere (478) an der Antriebsw^le eines 

86 Meohanlsmus vom Typ KurbeluveJie und istanga (50, 51, 52) angekoppelt ist^ und die geometrfsche 
KuriHguretfon des besagten nii^t*runden Getrfobeolomontcs so lat« dass die t>eaagte Antrlebswelle In einer 
ungleichmSGsigcn WIrvkelgoschwIndlgkolc angetrfebcn wfrd, dio, wonn sio an den besagten Kurbeiwellen- 
und Stangenmeohantsmus Obertregen wird. das frate Snde der besagten Stange (52) rn etner wesentHch 
lineeren Geachwlruligkeit antreibt wShrend das besagte freie Ende am besagten HatterungsgUed (7) 

€0 angescblosscm ist« um die besagte tineare Hin- und Herbewegung zu erzeugen^ 

a Matfixdracker gemSss Anspruch 7, dadurch gekennzeichnet* dass die besagte Antriebswelle des 
besagten ICurbeiwellen- und StangenmecTianismus an die Welle eines anderen identfsclten KurbelwellGn- 
und Btangenmechanismus angeschlossisn ist, der aymmatrisch rum ersten artgeordnet fst und daa^ Urv 
ffdfen Enden der belden Stangcn (62) mitoinander verbunden eind und bctdc Stangcn so montiort elnd. 

SB dass sio immar ein V bilden, le nanh dar WinkAlposltfon riar Wallnn, mAhr oder wonlger welt ge6ffnet, 
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jodoch immer mit der gielchen SymmetrieBChsQ, die parallel 2ur Richtung der bofiagton Hin- unci 

9, Matrixdructer ggmass oinQm der vararigehondun Ansprutha, dadurch gokennzeidinet, dass die 
besagten Stufen 00) dan basagten E^fOrrriigen Slemonten engepsssT s'\M, um elne BeiQftung zu bewirken, 

5 Immer, wenn die bos^gt&n Befne durch die besagte Vor- und RQokwurmbewegurtg r>«gh vom und hlnten 
g^bogen werderu 

10. MQtrtxdruoker g(»ma99 ainem der AnsprOGho Zh]9 D« dadurch gekenrueichnet dass die besAgten 
oinhoitlioh gegossondn floxiblon Elemente vollstandfg bus Kunststoff mit oinom spozifischon Gowleht voa 
mindestens 1X6 gagossen sind, mH efnem Spannungsmodul von mindestens 2380D kg/cm' und slnam 

JO Kr^lchmodul von mmdestens 224CO kg/cm* bpl S"C und elner Botastunq von 105 kg/cm*. 

Revendictitions 

1, Une imprimante par pointd comprenant: 
au molns un M4mont d'improsston par pomts (22)^ 
un ^l^menc de suppott atlonad (7) pour lodit ^i($ment d'impression. 

une pletlne (26) didposSe dans une podftfon adjacenie et paralldle audit 616ment da support, 
un dl^ant d cadra et rassoft de suspension (1) comprenant deux ^l^monts flexibles d ptaquos en 
forme de E identlquas et paraildtes 3) prosentant chacuna un montant (lO)* une premfdre (aupdrreure), 
uriu duu7il£(iri«} (uoiiLnQle^ t>t urie Eiobi^tita (iiiftf«j&ure) paUes (11, 12, 13), rumiant urio puiro do montants et 
trols patrea do pottos, loa oxtrdmlt^ dudit 6J6inont do support (7} dtont respactxvannant raccordeea aux 
^xtr^mh^ Ubres rfwne parre rjj»dltes pen<is, ^ e>ctr5mJt4e Hhres d't^u moin^ I'une des paires do pattos 
restant etant fixees au chasals da ladite iinprimante poUr supporter I'^iement de Suspension on entier, et 
des moyens d'entraTnement (14^16) pour animer ledit ^Idnient de eupport d'un mouvemenr de ve et 
vlan( panaU^lement h ledito p<dUr\e» 
cdractdrisee en co que: 

ies extr^mitds dudit 4^ment de support f?) sont respectivement fixdes aitx oxtr^mltAs ilbreo de la 
premiere (sup^rleuro) pair tie pattes (11), 

las oxtr^mitds libres do la dauxlctma (cRntraiR) paira de pattes (12) snnt raceorddfiS h une partle de 
chaasts (9) qui est fix^ au chassis de iadfte imprfn^nte, 

ledft element de support (7) et Ies extrdmit6e IJbree (4) de la trolai&me (inf^rieure) paire de pattes (13) 
sont reifies par une barre de connexfon (6), 

lesdfta montants (10) dasdfts ^I6ment$ en rorme da E sont reUde par des tlrants (lOe, lOb), 
lesdtts moyans d'entrsfnement sont ooncua un mouvement de ve et vient h vltease lln^lre dudit 
element de support d'4l6ment cPimpresston e«n« epplicetion do forcas orthogonales ou desaxdee. 

2« Imprimante par points aalon la revendfcation 1 caract^dsde en ce que lesdits didmenta flaxiblee d 
plaques en forme de E (2, 3)^ ledIt $l6fnent de support (7), iadlte panie de cbassle (8) et ladite ban-e de 
conne)don (6) constituent un 4ldment en plasiique flexible moulds formant une units. 

3. Imprimante par points seton la revendioation 1 ou 2 caractens^ en ce que lesdits moyens 
d'entrainement sont agenc^ de fa^on a animor d'un mouvement de va et vIent d ta fols lea premidfB 
(supdrieure) et troi^dme {Inferfeure) polroe de pattes (11, 13), ee qui provoque ainsi la flexion desdites 
prsri|{^rtt «>l douxii9iat» puir9^ do puUOti wt te dvpfa^menl dudit etemerrt de support (7) et dudit Oldment 
dlmprod^ion par pomta {22] suivent un mowvomeat de va- et vient le long d'une llgno dlmpresiuon 
nerallAle d ladlto platlne (26). 

4. Impnmante par polms aolon la revendicetlon 1^ a ou 3 oorapt^ris^e en ce que Ies cufistanles Ue 
ressort combindes desdites premise et troraidme patros de pattos sont 6g»\a^ a oelto de lodlte douxi&me 
paire de pattea. 

5. Imprimante par points selon i'uno quefconque des revendleatlons prdc6dentes caractddste en oe 
so que lesdits moyens d'entrainement comprennent: 

un aimant de champ fiice (14), 

una bobfns ^ onroulemem (1&> euspendue dane te ohamp dudit aimant et ee ddplacant par rappoit A 
cotu{ ti ford do I'Qppllcatton do courent electrique d fadite boblne, I'extr^rtd extdrteure de ladtta bohlrie 
6tRni connect^e audit ^4ment de si^ipport d'6i^ment d'lmpree^lon pour am'mer celui ci d'un mouvement de 
55 va et vient IddKe bobine (IS) comprenant: 

un premier enroulement (31) recevant un courant d'excftation h panir d'un gdn^rateur de fbnmes 
d'ondos (33) et 

un seoond enroulement (32) comprenant un circuit contenant un amplificateur inveraeur (38/ 39), des 
nrtoyens de sommation (40, 41 ) et dee moyens de cuiiiniafide pour modifier fe courant d'excltation appllqud 
0o audit premier anroulement pour obtenlr une corroepondarfce oxootc ontro leo aigneux d'excltation d^entr^e 
audit enroulement et le rtioiiVftmiJMit physique r^iftant de ceux ci. 

6. Imprimante par pofnts selon Tune quolconque des revendlcations pr6cedentes carqcteriade en ce 
qu'elle comprend en outre: 

des moyens de commando des milietix d'impression en papter(20) pour alfmenter ledIt papier (27) par 
$9 Incramenta devant ladite plaifne (26), 
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dQs moyenB do commande b camB &t ombrayago {17. 18) el . , 

un moyen de commande fix6 audit dlQftient du chassis d ressori de susponelqn pour 6tre anime d un 
mouvamont <ie va ex vient avec celul cl ot fonctiunim ea asaociatlon avec iedTt mayen d came et a 
embraydye nionodirBotiorwel pour deiivr^r utid sortie do rotatJon Intemnittente, ladHe sortio da rotation 
s IntermrltBtrta 4tar»t applf quia auxdils moyens do commande et ri'inrrAmantation da milieu an papFor {20\ 
pour incr6menTc»r ladif papier a Id fin de chacun de6dlt9 mouvementa da va et vtant. 

7. ImprimantG par poinKs aelofr i'une quefconqua daa reveodicationa 1 a 4 caraot6ris^e en co que lesdits 
moyens de oommancte comprennant: 

un motaur h rotatign unifomie (44), 

70 un enorenaga de deox plenons non circulalraa (47A, 47B), dont Tun (47A) est accouptd audit nooteur 
(44), rautre (478) 6i«nl accoiipl6e h f'arbm d'ontralnamont d'un mooonidmo du type A tl^ea st manivellea 
(SO. SI, 5^j, la configuration gdom^trlque doadte pionona non drculaires tont telle QUe ledft srbro 
d'antratnemant est eniraTnd en rotation d un vitoasa anguldira Jrr^guli^^re qui, lorsqu'elio est transmise 
audit m^anlsme du type k tlfles et manivellea, provoque ie d^placemont da raxlr6mll6 Ubre da ladito tiga 

f$ (52) a una vit6$se pratiquomant lineaira, iadfta extrdmitd libro 6tant raccordde audit ^f^ment de support {?) 
pour provoquer ledJt mouvement da va et vleni lin^alre, 

8. Imprimanie par points aalon ta rfiv^M^dlcation 7 c^ractdrlsd en ce qua tadit Oft><-o d'ontrqlnomofit dudit 
mdcanisme ^ tlges at manivoJIos est aoooupid ^ I'arbra d'un autre m^canlsme do typ*? ul^jntlqtie dispftsA 
symetriquement par rapport au premlar, Isa axtr^rriitda libras respectivaa deo deux tiges (52) dtant ralliea 

30 ot los deux tiges 6tant mont^e* d© faQon qu'ellea torment touio4ira un V p)ua ou moins avase selon la 
position angulaire das arbrea, mais an oonservant toujours le m^me axe de eym^trie, lequet axe de 
aymdtrie eat parall^e audit mouvement da va et vient. 

9. impnmante par pointa salon Tune qualconqua des revet id iiiuijona prdcMentaa caractdrlsee en co 
que lesdJta montants <10) deadita Elements en fdrme de E aont oon^ua pour provoquer une ventilation 

2s pneumatlque chaque fofs que lea pattea aont ftachiea d'awant en arriAre at vice versa par ledit mouvement 
da va &i vient _^ » • 

10. Imprlmante par pointa selon i'une quefconque dea revandications 2 d 9, caraotorlsaa en ce que jedlt 
element flexible mould en une seule pi^ce est constitue d'une seule pJdce de matldre plostique dont ta 
poida 8p6cifique est au moJna de 1»oe, le module de traction d'au molrw 23800 kg/cm^ ei le module de 

30 tiuage tfau molna 22400 kg/cm' d O'C ei avec un« <sl>arge de 105 Kg/cm". 
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